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1. A 16 years old girl suffering from seasonal rhinitis started a therapy with loratidine an 
anti-histamine. Which of the following term best describes the intrinsic ability of a drug 
to bind with receptors? 

A) Intrinsic activity 
B) Potency 
C) Efficacy 
D) Affinity 
E) Receptor Activities 

2. Which of the following onset of action of various signaling mechanisms is correctly 
matched? 

A) Cytokine receptor- Milliseconds 
B) G- Coupled linked receptor- Days 
C) Insulin receptors- Minutes 
D) Ion channel linked receptor- Hours 
E) Steroid receptors- Seconds 

3. Drugs like corticosteroids are capable of targeting intracellular receptors secondary to 
their ability to 

A) Diffuse through lipid membranes 
B) Dimerise upon ligand binding 
C) Induce conformational change in the receptor 
D) Interact with adenyl cyclase 
E) Undergo phosphorylation 

1. Clonidine is an agonist that may produce hypertensive crisis upon sudden withdrawal. 
this is due to decrease in number of its receptors that mediate a decrease in BP. Such a 
phenomenon is called  

A) Desensitization 
B) Down regulation 
C) Tolerance 
D) Tachyphylaxis 
E) Up regulation  

2. A 60-year-old male patient with chronic hypertension is treated with a beta-blocker 
medication. Beta-adrenergic receptors, which are GPCRs, play a crucial role in regulating 
heart rate and blood pressure. The medication blocks the effects of the sympathetic 
nervous system. Which of the following is the primary signaling pathway activated by the 
beta-adrenergic receptor, a type of GPCR? 

A) Activation of phospholipase C 
B) Activation of adenylyl cyclase to increase cAMP levels 
C) Opening of ion channels for calcium influx 
D) Activation of protein kinase A (PKA) by DAG 

3. A 45-year-old male presents with symptoms of muscle weakness and fatigue. Upon 
further examination, it is revealed that his condition is associated with a defect in 
acetylcholine receptors at the neuromuscular junction. This leads to abnormal functioning 
of ion channels that mediate neurotransmitter release. Which of the following types of ion 
channels is primarily involved in this transduction mechanism? 

A) Voltage-gated potassium channels 
B) Ligand-gated sodium channels 
C) Voltage-gated calcium channels 
D) Ligand-gated chloride channels 
E) Voltage-gated chloride channels 

1. A 22-year-old student presents with anxiety-like symptoms and difficulty concentrating. 
Upon neurological testing, it is found that there is an alteration in the synaptic 
transmission in the brain, which might involve a specific type of ion channel linked to 
GABAergic signaling. Which of the following ion channels is most likely involved in this 
transduction mechanism? 
 

A)NMDA receptors (ligand-gated calcium channels) 
B) GABA-A receptors (ligand-gated chloride channels) 
C) AMPA receptors (ligand-gated sodium channels) 
D) Voltage-gated sodium channels 
E) TRP (Transient Receptor Potential) channels 

 
2. A 60-year-old patient with lung cancer is found to have a mutation in the epidermal 

growth factor receptor (EGFR). This mutation leads to uncontrolled cell growth and 
proliferation. Which of the following is most likely to be involved in the mechanism of 
tumorigenesis in this case? 
 
A) Inhibition of MAP kinase pathway 
B) Activation of tyrosine kinase signaling pathways 
C) Decrease in cytokine production 
D) Inhibition of receptor internalization 
E) Increased G-protein activity 
 

 At the end of session, student should be able to

Ø Discuss different ways of drug interaction

Ø Define receptors, its types and distribution

Ø Define ligand

Ø Discuss different receptor ligand interaction

Ø Describe different receptor signal transduction 
mechanism
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 Core Subject

 Spiral Integration

 Horizontal Integration

 Vertical integration

 Digital Library References

    (Research & Bioethics)

 EOLA(End of lecture assessment)

 DEFINITION
           “Study of biochemical and physiological 

effects of drugs and their mechanisms of 
action.”

 INCLUDES
Ø    Mechanism of action
Ø    Effects
Ø    Adverse effects
Ø    Contraindications
Ø    Drug interactions

Core subject

 DRUG ACTION
        It is the initial combination of the drug with 

its receptor resulting in a conformational 
change in the latter.

 DRUG EFFECT
        It is the ultimate change in biological 

function brought as a consequence of drug 
action,through a series of intermediate 
steps(tansduction).

Core subject

 Drug undergo 3 phases to reach site of action

Ø Pharmaceutical- dissociation, disintegeration

Ø Pharmacodynamic

Ø Pharmacokinetic

Core Subject

ü N O N - R E C E P T O R  M E D I A T E D 
(Physiochemical, non cellular)

ü R E C E P T O R  M E D I A T E D , 
(Pharmacodynamic, cellular)

Core subject

 Physical Mechanisms

 Chemical Mechanisms

Core subject
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 A lipid soluble ligand crosses the membrane 
and acts on a intracellular receptor.

 Some receptors are located in the cytoplasm 
and some are located in the nucleus.

 delayed response-within minutes to several 
hours.

 Examples include
           Corticosteroids,mineralocorticoid,sex 

steroids,vitamin A and D,thyroxine.
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 Receptor has two domains-intracellular and 
extracellular domain.

 Ligand bind to the extracellular domain which in 
turn is bound to the intracellular domain through a 
single transmembrane stretch of peptide chain.

 Intracellular domain has enzymatic activity may be 
                     Tyrosine kinase
                     Serine kinase
                     Guanylyl cylase

 Ligand bind to the extracellular domain of 
receptor and undergo dimerization.

 Cascade of phosporylation and 
dephosphorylation occur.

 Signaling occur within minutes and hours.
 Examples include
           Insulin,EGF,ANP,TGFβ
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 Similar to transmembrane except that the 
intracellular domain does not have enzymatic 
activity.

 Dimerization causes activation of JAK proteins.
 This causes phosphorylation of STAT proteins.
 Dimerization of STAT protein results in their 

separation from the receptors and they enter 
into the nucleus.

 Transcription of certain proteins.
 E.g.Growth harmone,Interferon,Erythropoietin

GPCR  Structure:

• Single polypeptide chain 
threaded  back and for th 
r e s u l t i n g  i n  s e r p e n t i n e 
shaped 7 transmembrane 
alpha  helices with 3 loops 
extracellularly & 3 loops 
intracellularly.

•There’s a G protein attached 
to the cytoplasmic side of the 
membrane.

• A m i n o  t e r m i n a l  l i e s 
extracellularly & carboxy 
terminal on cytosolic side.

1
2

3
4

5 7
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G α
β

γGDP

 Consist of three subunits: α , β , γ
 α subunit has enzymatic activity and catalyses 

conversion of GDP to GTP.
 After binding of ligand,G- proteins are 

stimulated which further associate with 
various enzymes and ion channels, causing 
activation and inactivation as the case may be.

 Signaling occur within seconds to minutes.
 E.gs.Serotonin,Adrenergic amines,Muscaranic 

acetylcholine,Peptide hormones.

 3 major classes
v Gs
vGi
vGq

 Gs stimulate adenyl cylase(ATP into cAMP)
 Gi inhibits adenyl cylase
 Gq stimulates phospholipase C(converts PIP2 

into IP3 and DAG)
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 cAMP  stimulate cAMP dependant protein 
kinases.

 cAMP regulates many aspects of cell function 
like
vDifferent enzymes-increased 

glycogenolysis
vIon channels-increased activity of voltage 

gated calcium channels in cardiac muscles 
causing increased calcium influx and hence 
increased heart rate and force of contraction.

v In smooth muscles,cAMP phosphorylates the 
enzyme myosin light chain kinase , thus 
myosin light chains are dephosphorylated and 
his accounts for the smooth muscle relaxation.
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 Less common than cAMP
 Causes relaxation of  vascular smooth muscle 

by kinase mediated mechanism that results in 
dephosphorylation of myosin light chains.

 Examples include
vANP
vNO
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Gs- Ca2+
Gi-  K+
Go-Ca2+

 cAMP  and cGMP
 DAG
 IP3
 Ca++
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 Emergence of diseases due to distruption of 
signal transduction pathways

 Loss of selectivity of receptors at high doses  Wu L, Cheng Y, Geng D, Fan Z, Lin B, Zhu Q, Li J, Qin W, Yi 
W. O-GlcNAcylation regulates epidermal growth factor 
receptor intracellular trafficking and signaling. Proceedings 
of the National Academy of Sciences. 2022 Mar 
8;119(10):e2107453119.

 Muromoto R, Oritani K, Matsuda T. Current understanding 
of the role of tyrosine kinase 2 signaling in immune 
responses. World Journal of Biological Chemistry. 2022 Jan 
1;13(1):1.

 A 16 years old girl suffering from seasonal rhinitis 
started a therapy with loratidine an anti-histamine. 
Which of the following term best describes the intrinsic 
ability of a drug to bind with receptors?

A. Intrinsic activity
B. Potency
C. Efficacy
D. Affinity
E. Receptor activities
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Q02. Which of the following onset of actions of various signaling mechanisms is correctly 
matched? 

a) Cytokine receptor-Milliseconds 
b) G-Coupled linked receptor - Days 
c) Insulin receptor – Minutes * 
d) Ion channel linked receptor - Hours 
e) Steroid receptor - Seconds 

 

Q03. Drugs liked corticosteroids are capable of targeting intracellular receptors secondary to their 
ability to: 

a) Diffuse through lipid membranes * 
b) Dimerise upon ligand binding 
c) Induce conformational change in the receptor 
d) Interact with adenyl cyclase  
e) Undergo autophosphorylation  

 

Q04. Clonidine is an agonist that may produce hypertensive crisis upon sudden withdrawal. This 
is due to a decrease in a number of its receptors that mediate a decrease in BP. Such a phenomenon 
is called. 

a) Desensitization  
b) Down regulation * 
c) Tolerance  
d) Tachyphylaxis   
e) Up-regulation  


